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 (Blankenship Leber, 1995)
(Acipenser persicus, Borodin 1897)
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(Williams et.al.,1990; Welsh & Mc Clelland, 1990; Griffith  et al.,2002)
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 cDNA(Subtractive cDNA Library) 
 RT-PCR(Differential display reverse transcription) 
(Expressed sequence tag)  
(Sequencing of expressed sequenced tag 
cDNA-AFLP 















.(Tagu &Moussard, 2006) 




EST (Tagu &Moussard, 2006) 
cDNA-AFLP
 
(Bachem et al., 1998)AFLP
mRNA
AFLPDNAcDNA
(Tagu &Moussard, 2006) (Transcript)

























































































CTC GTA GAC TGC GTA CC EcoRI-Forward 
AAT TGG TAC GCA GTC TAC EcoRI-Reverse 
GAC GAT GAG TCC TGA GMseI- Forward 









 ng/ µl ng/ µl Genomic DNA 
U U/ µl EcoRI
U U/ µlMseI 
X X Tango Buffer 
ddH2O 
(µl)
pmol pmol EcoRI-Adapter 
pmol pmol MseI-Adapter
mM mMATP 
X X T4 DNA Ligase 
Buffer













X 10XPCRbuffer(with Mg+2) 
u Taq DNAPolymerase(Roche) 
- Restricted-Ligated DNA 
ddH2O






5 - GAC TGC GTA CCA ATT C N-3EcoRI+1 






5 - GAC TGC GTA CCA ATT C NNN-3EcoRI+3 
5 -GAT GAG TCC TGA GTA A NNN N-3MseI+4 



























































Mastercycle ep gradiant,96 plus Germany
Touchdown
min oC 











EXT ENZ CORE 
NNN-3 AATTC 5- GACTGCGTACCEcoRI 
NNNN-3 TAA 5-GATGAGTCCTGAG MseI 
AFLPECORI
MseI 























































1µl10X reaction buffer with Mgcl2
To 9 µlDEPC-treated water
1µlDNaseI
EDTAmM




(First strand cDNA)  









X RT-buffer, 5X 
mM DTT
U AMV, 25U/ µl
U RNase Inhibitor
 mM each dNTP-MIX
 (Second Strand cDNA)
T4 DNA Polymerase








cDNA from RT-Reaction 
2nd strand synthesis buffer 
dNTP Mix































5X QIAgen A-addition Master Mix 
Distilled Water 
Ligation




1pDrive Cloning Vector (50ng/µl) 
3PCR Product (A-Addition Product) 
1Distilled water












































mM Mgcl2(50 mM) 






F: TGACTG CGT ACC AAT TCA TAC CTA C 
R:TGA GTC CTG AGA TAA CAC AAA ATG C 
TDF1
F:TGA GTC CTG AGT AAC GAA GCA 
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PCRcDNA-AFLPM-CGAAE-ATC















clony PCR  
(TDF1)
(insert)




































Primary Accession # AM942751 
Accession # AM942751  
SRS Entry ID EMBL:AM942751 
Molecule Type linear mRNA 
Sequence Length 105 
Entry Division VRT (Other Vertebrates) 
Entry Data Class STD (Standard) 
Sequence Version AM942751.1 
Creation Date 20-FEB-2008 




Description Acipenser persicus cDNA-AFLP fragment, isolated from ovary  
Keywords .;  
Organism Acipenser persicus (Persian sturgeon)  
Organism 
Classification 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; Chondrostei; 
Acipenseriformes; Acipenseridae; Acipenser.  
References 
Yarmohammadi,M.; Submitted (18-FEB-2008) to the EMBL/GenBank/DDBJ databases. Yarmohammadi M., Genetic, 
International Sturgeon Research Institute, PO BOX 41635-3464, +980131, IRAN.  
1.
Position 1-105 
2. Yarmohammadi,M.; Pourkazemi,M.; Chakmehduz,F.; Azizzadeh Pormehr,L.;  




Key Location Qualifier Value 
organism Acipenser persicus  
mol_type mRNA  
country Iran:Guilan Province  
collected_by Mahtab Yarmohammadi  
collection_date 10-Apr-2007  
identified_by Mahtab Yarmohammadi  
sex female  
tissue_type ovary  
PCR_primers fwd_name: M13 For, fwd_seq: gtaaaacgacggccagt, rev_name: M13 Rev, rev_seq: 
aacagctatgaccatg  
source 1..105  
db_xref taxon:61968
 
misc_feature <1..>105  note cDNA-AFLP fragment  
Sequence 
Characteristics Length: 105 BP, A Count:31, C Count:24, G Count:16, T Count:34, Others Count:0 






Primary Accession # AM988672 
Accession # AM988672  
SRS Entry ID EMBL:AM988672 
Molecule Type linear mRNA 
Sequence Length 207 
Entry Division VRT (Other Vertebrates) 
Entry Data Class STD (Standard) 
Sequence Version AM988672.1 
Creation Date 29-APR-2008 




Description Acipencer persicus partial cDNA-AFLP fragment, isolated from ovary  
Keywords .;  
Organism Acipenser persicus (Persian sturgeon)  
Organism 
Classification 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae; 
Acipenser.  
References 
Yarmohammadi,M.; Submitted (20-APR-2008) to the EMBL/GenBank/DDBJ databases. Yarmohammadi M., International Sturgeon 
Research Institute, Sade Sangar-Rasht, Guilan, P.O.BOX 41635-3464, IRAN.  
1.
Position 1-207 
2. Yarmohammadi,M.; Pourkazemi,M.; Chakmehduz,F.;  




Key Location Qualifier Value 
organism Acipenser persicus  
mol_type mRNA  
country Iran:Guilan province  
isolation_source Caspian sea  
collected_by Mahtab Yarmohammadi  
collection_date 10-Apr-2007  
source 1..207  
sex female  
 tissue_type ovary  
PCR_primers fwd_name: M13 For, fwd_seq: gtaaaacgacggccagt, rev_name: M13 Rev, rev_seq: aacagctatgaccatg 
 
db_xref taxon:61968
misc_feature <1..>207 note cDNA-AFPL fragment  
Sequence 
Characteristics Length: 207 BP, A Count:40, C Count:71, G Count:40, T Count:56, Others Count:0 
Sequence 









MboI BAC Library Lycopersicon esculentum genomic clone SL_MboI0119P19 5, genomic survey sequence. 
. 






100210 105 Acipenser persicus cDNA-AFLP fragment, isolated from 
ovary  
942751AM:OV_EM
87 46 127094 Medicago truncatula clone mth2-76i7, complete 
sequence.  
153460AC:PL_EM
87 46 79015 Medicago truncatula clone mth2-30e7, complete 
sequence.  
137837AC:PL_EM
88 46 147567 Human DNA sequence from clone RP11-275O4 on 
chromosome 1 Contains two tubulin beta pseudogenes, a 
novel gene, the 5' end of a novel protein (MGC42493) 
and four CpG islands.  
451054AL:HUM_EM
88 46 154889Human DNA sequence *** SEQUENCING 
CANCELLED *** from clone RP11-276J4  
512842AL:HTG_EM
93 46 913 211881 Tomato MboI BAC Library Lycopersicon 
esculentum genomic clone SL_MboI0119P19 5, genomic 
survey sequence.  
952788DU:GSS_EM
87 46 913 mte1-28G20FM1 BAC end, cultivar Jemalong A17 of 
Medicago truncatula.  
307399CR:GSS_EM
8346 809 ID0AEE3CE03RM1 ID0AEE Acyrthosiphon pisum 
cDNA clone ID0AEE3CE03 5', mRNA sequence.  
847722CV:EST_EM
82 44158409401 TPA: Homo sapiens chromosome 7.  000002BL:TPA_EM
82 44 157953789 TPA: Homo sapiens chromosome 7.  000001BL:TPA_EM
92 44 172 Ciona intestinalis AFLP marker B0521b, partial 
sequence.  
879053AY:INV_EM
82 44 114414 Homo sapiens BAC clone RP11-251G23 from 7, 
complete sequence.  
073073AC:HUM_EM
90 44 243868 Rattus norvegicus clone CH230-2P22, *** 
SEQUENCING IN PROGRESS ***, 2 unordered 
pieces.  
094180AC:HTG_EM
92  44  196308  Bos taurus clone CH240-451C22, WORKING DRAFT 
SEQUENCE, 9 unordered pieces.  
224052AC:HTG_EM
92 44 208575 Bos taurus clone CH240-385E14, WORKING DRAFT 
SEQUENCE, 37 unordered pieces.  
221787AC:HTG_EM
82 44 162996 Homo sapiens chromosome 7 clone RP11-76B18 map 7, 
WORKING DRAFT SEQUENCE, 29 unordered pieces.  
051655AC:HTG_EM
93 . 44188  sTaPST26 Transcript derived fragments (TDFs) from 
wheat leaves challenged with stripe rust fungus (CY32) 
Triticum aestivum cDNA 5', mRNA sequence
646037FL:EST_EM
8744681  PT11-C2-300-001-G06-CT.F Poncirus trifoliata bark, 
greenhouse plant Poncirus trifoliata cDNA, mRNA 
sequence.  
827775EY:EST_EM
87 44 662  C08003C12SK PhyRootSw1 Citrus sinensis cDNA 
clone C08003C12, mRNA sequence.  
302564CX:EST_EM
82 44554 Homo sapiens cDNA clone TRACH3038163, 3' end, 
mRNA sequence.  
350618DB:EST_EM
8244 861 AGENCOURT_13631667 NIH_MGC_186 Homo 








100 207 414 Acipencer persicus partial cDNA-AFLP 
fragment, isolated from ovary 
EM_OV:AM9886721.  
80 758 184 IpCGFr1_58_A10_23 IpCGFr1 Ictalurus 
punctatus cDNA clone IpCGFr1_58_A10 5', 
mRNA sequence. 
EM_EST:CV9916302.  




80 2861 176 Danio rerio lamin B1, mRNA (cDNA clone 
IMAGE:6966523), partial cds. 
EM_OV:BC0684144.  
80 2994 176 Danio rerio lamin B1, mRNA (cDNA clone 
MGC:55459 IMAGE:2639886), complete 
cds. 
EM_OV:BC0444025.  
80 1921 176 Danio rerio mRNA for lamin B1 protein 
(lamin B1 gene) 
EM_OV:AJ2502016.  
80 1015 176 FDR306-P00015-DEPE-F_J15 FDR306 
Danio rerio cDNA clone FDR306-P00015-
BR_J15 5', mRNA sequence. 
EM_EST:EH5837367.  
80 786 176 AGENCOURT_55158768 NIH_ZGC_7 
Danio rerio cDNA clone IMAGE:7993293 
5', mRNA sequence. 
EM_EST:DR7206878.  
80 782 176 Danio rerio EST, clone ZF_mu_205d17 5' EM_EST:CT7052489.  
80 767 176 Danio rerio EST, clone ZF_mu_265m16 5' EM_EST:CT69652510.  
80 848 176 Danio rerio EST, clone ZF_mu_8c19 5' EM_EST:CT66292711.  
80 708 176 Danio rerio EST, clone ZF_mu_116c18 5' EM_EST:CT64186112.  
80 806 176 Danio rerio EST, clone ZF_mu_73i22 5' EM_EST:CT61532213.  
80 784 176 AGENCOURT_30362937 NIH_ZGC_14 
Danio rerio cDNA clone IMAGE:7403999 
5', mRNA sequence. 
EM_EST:CO80865114.  
80 880 176 AGENCOURT_22438278 NIH_ZGC_7 
Danio rerio cDNA clone IMAGE:7268989 
5', mRNA sequence. 
EM_EST:CN50621615.  
80 394 176 ZF101-P00005-DEPE-F_G17 GISZF001_ra 
Danio rerio cDNA clone IMAGE:7136107 
5', mRNA sequence. 
EM_EST:CK67553716.  
80 1130 176 AGENCOURT_16624095 NIH_ZGC_7 
Danio rerio cDNA clone IMAGE:7054095 
5', mRNA sequence. 
EM_EST:CK02741717.  
80 762 176 AGENCOURT_14692446 
NCI_CGAP_ZEmb2 Danio rerio cDNA 
clone IMAGE:6966523 5', mRNA sequence. 
EM_EST:CD75117818.  
79 223 172 5253338 ZF02 Danio rerio cDNA clone 
2232819, mRNA sequence. 
EM_EST:EB79908419.  
80 862 170 JGI_CAAW14318.fwd CAAW Pimephales 
promelas testis 7-8 month adults, males and 
females pooled (M) Pimephales promelas 
cDNA clone CAAW14318 5', mRNA 
sequence. 
EM_EST:DT30748920.  
80 859 170 JGI_ANNO48682.fwd ANNO Pimephales 
promelas Whole (M) Pimephales promelas 
cDNA clone ANNO48682 5', mRNA 
sequence. 
EM_EST:DT18183121.  
80 868 170 JGI_ANNO37722.fwd ANNO Pimephales 
promelas Whole (M) Pimephales promelas 
cDNA clone ANNO37722 5', mRNA 
sequence. 
EM_EST:DT16292222.  
79 586 170 fz93f08.y1 Sugano SJD adult male Danio 
rerio cDNA clone 5916062 5' similar to 
TR:Q9PU57 Q9PU57 LAMIN B1 
PROTEIN. ;, mRNA sequence. 
EM_EST:BQ26306523.  
78 803 168 Danio rerio EST, clone ZF_mu_192f07 5' EM_EST:CT67579024.  
79 864 162 Danio rerio EST, clone ZF_mu_196b15 5' EM_EST:CT70879225.  
77 776 158 EST_ssal_rgb2_22570 rgb2 Salmo salar 
cDNA clone ssal_rgb2_536_268_rev 5', 
mRNA sequence. 
EM_EST:DW55815126.  
77 622 154 1340089 NCCCWA 10RT#3 Oncorhynchus 
mykiss cDNA clone 10RT#3_111J07 5', 
mRNA sequence. 
EM_EST:CX02834927.  
77 753 150 UI-R-GO0-csi-g-23-0-UI.r1 UI-R-GO0 
Rattus norvegicus cDNA clone UI-R-GO0-
csi-g-23-0-UI 5', mRNA sequence. 
EM_EST:CD37307328.  




211881 Tomato MboI BAC Library Lycopersicon esculentum genomic 
clone SL_MboI0119P19 5, genomic survey sequence. TDF2
Danio rerio mRNA for LaminB2
78 557 146 5834049 KZ58 Danio rerio cDNA clone 
2315778, mRNA sequence. 
EM_EST:EB84564630.  
78 775 146 AGENCOURT_58674694 NIH_ZGC_5 
Danio rerio cDNA clone IMAGE:8099706 
5', mRNA sequence. 
EM_EST:DT87708331.  
78 760 146 AGENCOURT_31572521 NIH_ZGC_15 
Danio rerio cDNA clone IMAGE:7441230 
5', mRNA sequence. 
EM_EST:CV11207432.  
78 800 146 AGENCOURT_16918015 
NCI_CGAP_ZEmb2 Danio rerio cDNA 
clone IMAGE:7062197 5', mRNA sequence. 
EM_EST:CK14851033.  
76 952 146 AGENCOURT_114822990 NIH_MGC_433 
Rattus norvegicus cDNA clone 
IMAGE:9100839 5', mRNA sequence. 
EM_EST:EV78039834.  
76 940 146 AGENCOURT_114823192 NIH_MGC_433 
Rattus norvegicus cDNA clone 
IMAGE:9100765 5', mRNA sequence. 
EM_EST:EV77729235.  
76 891 146 AGENCOURT_112412864 NIH_MGC_429 
Rattus norvegicus cDNA clone 
IMAGE:9029174 5', mRNA sequence. 
EM_EST:EV77449736.  
76 929 146 AGENCOURT_111275319 NIH_MGC_420 
Rattus norvegicus cDNA clone 
IMAGE:9034264 5', mRNA sequence. 
EM_EST:EV76218337.  
78 713 138 AGENCOURT_55090354 NIH_ZGC_7 
Danio rerio cDNA clone IMAGE:7992616 
5', mRNA sequence. 
EM_EST:DR72472438.  
76 846 136 CAAA11646.fwd CAAA Petromyzon 
marinus Petromyzon marinus cDNA clone 
CAAA11646 5', mRNA sequence. 
EM_EST:FD70289539.  
75 576 136 LIB4005-014-Q1-K1-A12 LIB4005 Canis 
familiaris cDNA clone CLN9359986, 
mRNA sequence. 
EM_EST:DN40428840.  
75 2044 134 Danio rerio lamin B2, mRNA (cDNA clone 
MGC:193572 IMAGE:9037655), complete 
cds. 
EM_OV:BC16210541.  
75 893 134 Danio rerio EST, clone ZF_mu_169l14 5' EM_EST:CT67361842.  
76 3551 132 Carassius auratus mRNA for lamin B2, 
complete cds. 
EM_OV:AB03419843.  
76 722 132 JGI_ANNO41599.fwd ANNO Pimephales 
promelas Whole (M) Pimephales promelas 
cDNA clone ANNO41599 5', mRNA 
sequence. 
EM_EST:DT16968944.  
75 277 132 UI-R-E0-df-b-01-0-UI.r1 UI-R-E0 Rattus 
norvegicus cDNA clone UI-R-E0-df-b-01-0-
UI 5', mRNA sequence. 
EM_EST:BF54414345.  
84 2208 130 Danio rerio mRNA for lamin B2 EM_OV:AJ00593646.  
84 635 130 16053315 ZF42 Danio rerio cDNA clone 
4278967, mRNA sequence. 
EM_EST:EB98795147.  
84 535 130 fc79b11.y1 Zebrafish WashU MPIMG EST 
Danio rerio cDNA clone IMAGE:3727581 5' 
similar to gb:M94362 LAMIN B2 
(HUMAN);, mRNA sequence. 
EM_EST:AI94336148.  
74 699 124 020709OAPP1075020HT OAPP Ovis aries 
cDNA, mRNA sequence. 
EM_EST:EE74876349.  
84 41497 122 Zebrafish DNA sequence from clone 







Stop L R T N S Y L P L P L N V Stop K L Stop L Q L R T L Y Met H F V L S Q D S S  
2Frame ' 3'5
D C V P I H T Y R F L Stop Met C K N C S Y N Stop E H Y T C I L C Y L R T H  
3Frame ' 3'5
T A Y Q F I P T A S S E C V K I V V T T E N T I H A F C V I S G L I  
1Frame ' 5'3
Stop Stop V L R Stop H K Met H V Stop C S Q L Stop L Q F L H I Q R K R Stop V Stop I G T Q S  
2Frame ' 5'3
D E S Stop D N T K C Met Y S V L S C N Y N F Y T F R G S G R Y E L V R S  
3Frame ' 5'3
Met S P E I T Q N A C I V F S V V T T I F T H S E E A V G Met N W Y A V
TDF2bp
1Frame ' 3'5
Stop L R T N S Y S I Stop R P E S T S T N R A S R F L R V S L T S S S N Met F F R N S S S S L R L W Q R 
F S R S T L R R V S S S S C F V T Q D S S  
2Frame ' 3'5
D C V P I H T P S D D Q N P P P P T G P R D F C E Y P Stop P P L Q T C S F G T L A P R Stop G S G S G S 
P G P L S G G S P L P A A S L L R T H 
3Frame ' 3'5
T A Y Q F I L H L T T R I H L H Q P G L E I S A S I L D L L F K H V L S E L Stop L L A E A L A A V L Q 
V H S Q E G L L F Q L L R Y S G L I 
1Frame ' 5'3
Stop Stop V L S N E A A G R G D P P E S G P G E P L P E P Q R G A R V P K E H V Stop R G G Q G Y S Q 
K S R G P V G G G G F W S S D G V Stop I G T Q S
2Frame ' 5'3
D E S Stop V T K Q L E E E T L L R V D L E N R C Q S L S E E L E F R K N Met F E E E V K D T R R N L 
E A R L V E V D S G R Q Met E Y E L V R S 
3Frame ' 5'3
Met S P E Stop R S S W K R R P S Stop E W T W R T A A R A S A R S Stop S S E R T C L K R R S R I L A 
E I S R P G W W R W I L V V R W S Met N W Y A V
NCBI
(Protein BLAST)
Protein BLASTTDF1protein phosphatase C2 (PP2c)
TDF2laminB2Danio rario





Score (Bits)  E Value  
5'3' Frame 1-Stop L R T N S 
Y L P L P L N V Stop K L 
Stop L Q L R T L Y Met H F 
V L S Q D S S   
No significant similarity found 
2Frame ' 3'5
D C V P I H T Y R F L Stop 
Met C K N C S Y N Stop E 
H Y T C I L C Y L R T H  
ref|XP_626226.1|  protein 
phosphatase C2  
(PP2c) domain contain...      
ref|XP_666083.1|  hypothetical 
protein 









T A Y Q F I P T A S S E C 
V K I V V T T E N T I H A 
F C V I S G L I   
No significant similarity found   
1Frame ' 5'3
Stop Stop V L R Stop H K 
Met H V Stop C S Q L Stop 
L Q F L H I Q R K R Stop V 
Stop I G T Q S  
emb|CAO00730.1|  putative 
 cellulosomal scaffoldin protein 
prec... 
        
34.7
 
2.5   
2Frame ' 5'3
D E S Stop D N T K C Met 
Y S V L S C N Y N F Y T F 
R G S G R Y E L V R S   
No significant similarity found   
3ame Fr' 5'3
Met S P E I T Q N A C I V F 
S V V T T I F T H S E E A 
V G Met N W Y A V








Protein BLAST Score (Bits) E Value  
1Frame ' 3'5
Stop L R T N S Y S I Stop R P E S T S T N 
R A S R F L R V S L T S S S N Met F F R 
N S S S S L R L W Q R F S R S T L R R V 
S S S S C F V T Q D S S  
No significant similarity found   
2Frame ' 3'5
D C V P I H T P S D D Q N P P P P T G P 
R D F C E Y P Stop P P L Q T C S F G T L 
A P R Stop G S G S G S P G P L S G G S P 
L P A A S L L R T H  
ref|XP_001924041.1|  PREDICTED: 






T A Y Q F I L H L T T R I H L H Q P G L 
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ref|NP_005564.1|  lamin B1 [Homo sapiens] >sp|P20700|LMNB1_HUM...  92.8    7e-18 
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gb|AAC31543.1|  lamin B1 [Xenopus laevis]                          87.8    2e-16 
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ref|NP_990616.1|  lamin B2 [Gallus gallus] >sp|P14732|LMNB2_CH...  80.5    4e-14 
ref|XP_216850.4|  PREDICTED: similar to Lamin-B2 [Rattus norve...  76.3    7e-13 
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dbj|BAB32978.1|  lamin B2 [Carassius auratus]                      70.5    4e-11 
emb|CAL49390.1|  lamin B2 [Xenopus tropicalis]                     70.5    4e-11 
gb|AAH77526.1|  LOC397912 protein [Xenopus laevis]                 70.1    5e-11 
ref|NP_001095239.1|  lamin LII [Xenopus laevis] >sp|P21910|LAM...  70.1    5e-11 
Abstract 
Due to high maturation age in sturgeons and lack of morphologic differences between male and female even in 
brood stocks, sex determination is difficult in these species. In this research with using of AFLP approach and 
100 primer combinations, male and female genomic DNA of 20 individuals in Persian sturgeon (Acipenser 
persicus) and beluga (Huso huso) were investigated. Ligation was carried out with using of MseI and EcoRI, and 
then adapters were ligated with using of T4 DNA Ligase. Fragments amplification was done through two steps 
PCR and electrophoresis on denature poly acrylamid and stained by silver staining. Data derived from banding 
patterns were scored as o (absence) and 1 (Presence). A set of 100 (Eco+3 and Mse+4) primer combinations in 
A. persicus and H. huso yielded approximately a total of 3771 and 3779 scorable bands, respectively of which 
30% in A. persicus and 29.6% in H. huso  were polymorphic. The fragments ranged from 50 to 600 bp without 
revealing any sex  specific markers. So we used cDNA-AFLP approach in order to analysis of gene expression 
in 8 female and 8 male Persian sturgeon gonads. Results revealed two cDNA markers in female gonad (TDF1, 
TDF2) and they verified with RT-PCR in male and female gonads cDNA. But unfortunately they didn t verify in 
genomic DNA. According to this research results and previous researches, it seems that sturgeons may have not 
sex chromosomes or the methods were used couldn t determine them.  
Key words: Persian sturgeon, Beluga, sex marker, AFLP, cDNA-AFLP     
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